WSW using an online structured interview.
INTRODUCTION
The sexual health of women who have sex with women (WSW) has been described as understudied, in part due to assumptions of limited STI risk [1] [2] [3] [4] . Yet a growing body of evidence demonstrates WSW do engage in sexual risk practices, including sex work [1, [5] [6] , injection [5] and non-injection [1, 6] substance use, and sex with men [7] [8] [9] [10] , with low implementation of safer sex practices [4, [11] [12] . Research illustrates WSW are susceptible to STIs from male and female partners, including Chlamydia, HPV, and herpes [e.g. 1, [3] [4] [5] 10, [12] [13] [14] [15] [16] . In a population-based Canadian study, self-reported STI histories were found among heterosexual women (8%), lesbians (9%) and bisexual women (23%) [8] . Cross-sectional studies with WSW in the U.S. [1, 17] and Australia [5] reported lifetime history of STI rates ranging from 21% [1] to 53% [17] . These findings highlight the importance of understanding factors associated with STI vulnerability among WSW.
There is a growing focus on social and structural drivers of sexual health, such as stigma [18] [19] . Sexual stigma includes social processes that devalue and limit access to power and opportunities among sexual minority persons, relationships and communities [20] . Sexual stigma dimensions include perceived stigma, awareness of negative social norms, and enacted stigma, such as acts of violence and discrimination [20] . Sexual stigma limits access to sexual health care and HIV/STI prevention, treatment and care [19] , and has been associated with HIV/STI vulnerability among men who have sex with men (MSM) [21] [22] . There has been less attention to sexual stigma and STI vulnerability among WSW.
Indeed, most studies examining correlates of STI among WSW have focused on sociodemographic and individual level factors, including intrapersonal (e.g. substance use) and interpersonal (e.g. number of sex partners) dimensions [e.g. 1, 11, [15] [16] rather than structural dimensions. Several study findings suggest that women with both male and female sexual partners may be at higher risk for STIs than women who have exclusively male or female partners [7] [8] [9] [10] 17] . A recent study revealed sexual assault predicted HIV infection among WSW in Southern Africa [23] , underscoring the salience of addressing structural risk contexts.
Our study objective was to understand socio-demographic, individual, structural and sexual health factors associated with a lifetime history of STI among WSW in Toronto, Canada.
We also assessed prevalence of self-reported STI among WSW.
METHODS

Definition of WSW
The term "WSW" is utilized in sexual health research to be inclusive of women engaging in same sex sexual interactions who may not identify as gay, lesbian, bisexual or queer, although the term is limited in integrating cultural and identity elements [24] . We use WSW to refer to sexually minority women; where we specifically talk about sexual identity we use identity categories (e.g. lesbian, bisexual). A lesbian may be defined as a woman attracted to a woman, and to be bisexual may be defined as a person who is attracted to two sexes or two genders. The term queer conveys multiple meanings in relation to sexual identity, including women attracted to people of multiple genders, transgender and gender-fluid persons 2 .
Study design
In December 2011-January 2012 we conducted a structured cross-sectional internet-based survey with WSW in Toronto, Canada. Participant inclusion criteria included: adults over 18 years old; self-identified WSW, and living in the Greater Toronto Area. Ten WSW were hired as peer recruiters (PR) to recruit study participants.
Participant recruitment and data collection
Modified peer-driven recruitment [25] was conducted by PR; each PR recruited a predetermined number of participants (n=25) using a combination of strategies (in-person, internet, study flyers We developed a survey to assess socio-demographic, sexual health, individual and structural correlates of STI. The survey was pilot-tested in a focus group with PR. Focus group feedback was used to modify survey items to enhance survey clarity and appropriateness, and to ensure the socio-demographic information collected was inclusive of sexual and gender diversity (e.g. queer). No identifying information was collected on the survey and participants could opt in to receive a $20 gift card honorarium.
Survey measures
We assessed socio-demographic variables, including age, income, education, ethnicity, sexual identity, and relationship status. 
Statistical analyses
Descriptive analyses were conducted to calculate frequencies, means and standard deviations for variables. We assessed scale reliability using Cronbach's alpha. We conducted multivariate logistic regression analyses to determine correlates of a lifetime STI diagnosis history, an appropriate analytic method for categorical outcomes. First, unadjusted logistic regression analyses were conducted, and following this we conducted logistic regression analyses controlling for sexual orientation and relationship status. Analyses were conducted on nonmissing responses. All analyses were conducted using IBM SPSS 22.
RESULTS
Study Population
Study participant characteristics (n=466) are described in Table 1 . 
Correlates of having a lifetime STI history
Results from logistic regression analyses are presented below in Table 2 . As detailed in Table 2 , STI history was correlated with sexual orientation and relationship status, with bisexual participants over twice as likely, and lesbians approximately half as likely, to report an STI history than those identifying as queer. Participants who were cohabitating, dating or had no current partners were less likely to report an STI history than those with multiple partners. No other socio-demographic variables were significantly correlated with a history of STI.
In multivariate logistic regression analyses controlling for socio-demographic variables, STI history was associated with intrapersonal factors including higher HIV risk perceptions, STI risk perceptions and STI knowledge scores. Interpersonal factors associated with an STI history included lifetime number of sexual partners. Participants who reported having male sex partners in the past 3 months were 3.5 times more likely to report a STI history than those with no recent male sex partners.
There were several structural variables associated with a STI history. Notably, participants who experienced enacted sexual stigma were 6.5 times more likely, and those who experienced perceived sexual stigma were twice as likely, to report a STI history. Those with a history of forced sex were over twice as likely to have had an STI. Participants who reported being gender non-conforming were almost half as likely to report a STI history.
Health care experiences were also significant correlates of a lifetime STI history. Having had an STI was associated with the belief that one's HCP was not comfortable with one's sexual orientation. STI history was correlated with sexual health care uptake: participants who reported ever having had an STI test were over 3 times as likely, and those who had ever had an HIV test over twice as likely, to report having had an STI. STI histories were over twice as frequently reported among participants who had received a Pap test or STI test in the past 2 years.
DISCUSSION
Our study is among the first to investigate individual, structural and sexual health correlates of a history of STI among WSW. Results indicate that almost one-fifth of participants have a lifetime STI history. Participants with a bisexual identity were more likely, and lesbians less likely, to report an STI history than than those identifying as queer. Controlling for socio-demographics, STI history was associated with intrapersonal (STI knowledge, HIV/STI risk perceptions), interpersonal (male sex partners in past 3 months, number of lifetime sexual partners), and structural (perceived/enacted sexual stigma, history of forced sex, belief HCP were uncomfortable addressing sexual orientation) factors as well as sexual health care uptake (ever had STI/HIV test, receiving STI/Pap tests in past 2 years). Gender-non-conforming participants were less likely to report a STI history. Our study identifies an important set of social-ecological factors associated with a lifetime history of STI among WSW. Social ecological frameworks highlight multi-level (intra/interpersonal, social, structural) contexts of population health [19] .
Our finding of a 20% lifetime history of STI among WSW corroborates lifetime rates of STI in previous cross-sectional work with targeted WSW samples in the US [1] . Similar to prior research, we found that having male sexual partners in the past 3 months was associated with a STI history [7] [8] [9] [10] 15] . Our findings are similar to Steele et al.'s [8] Canadian population-based study findings in two ways: we also found higher self-reported STI rates among bisexuals than lesbians, and similar self-reported STI history rates (~10%) among lesbians. However selfreported STI rates among bisexuals were higher in our sample (38%) than in Steele et al.'s study (21%) [8] ; this could be due to our non-random sample. Steele et al. recognized the categories of homosexual/bisexual were not inclusive of all WSW and there was likely underreporting of STI among WSW [8] . We found similar prevalence of Chlamydia (4%) [5] , gonorrhea (0.2%) [11] and genital herpes/HSV-2 (3%) among WSW as previous studies [5, [9] [10] [11] 15) . Our HPV prevalence (6%) was lower than reported rates (13%) based on HPV DNA testing in US studies with WSW [14] . This difference in self-reported vs. DNA tested HPV prevalence highlights the possibility of low HPV testing rates among WSW in Toronto.
We did not locate other studies that measured associations between STI knowledge, HIV/STI risk perceptions, and STI history among WSW. Having experienced a STI could enhance one's awareness about HIV/STI risk and could increase STI knowledge. The crosssectional, quantitative study design precludes understanding of the nature of this association. Our finding that interpersonal factors, including lifetime sexual partners and male partners, were associated with a history of STI corroborates prior research (e.g. 1, 11, [15] [16] . We found gender non-conforming women are less likely to have a history of STI, suggesting the need to better understand sexual practices among WSW with more masculine gender presentation. While onequarter of participants reported recent sex with a male partner only 16% identified as bisexual, corroborating research that highlights discrepancies between sexual identity and practices [24] .
One of the most unique findings of this study is the association between sexual stigma (enacted, perceived) and STI history. To our knowledge no studies have measured this association among WSW, although sexual stigma has been identified as a structural risk factor for STI with MSM [e.g. [21] [22] . Our finding that forced sex was associated with STI history corroborates prior research among WSW in Southern Africa [23] , suggesting the importance of assessing sexual violence as a structural risk factor. Associations between accessing sexual health care access and a history of STI point to the salience of integrating sexual health services into general medical treatment.
There are several limitations to our study. Generalizabilty is limited due to the nonprobability sample. Our sample includes one-third ethno-racial participants-lower than 47% in Toronto's population [28] . We oversampled persons with bachelor degrees: 65% in the study in comparison with 33% in Toronto's general population [29] . This may be due to the online survey design biased to include persons with internet access [30] . We could not assess chronicity or causality due to the cross-sectional study design. Self-reported STI could result in underreporting.
Clarifying STI diagnoses timeframes would strengthen findings. Associations between health care and STI could be confounders of the relationship between health care utilization and STI testing. Finally, social desirability bias could influence sexual risk responses. These limitations point to the need for future studies to use more representative samples of WSW, biologic STI outcomes, and longitudinal designs to assess the trajectory of STI and social ecological factors.
Despite these limitations, we are the first study to assess associations between sexual stigma and other structural factors and STI history among WSW. Understanding the role of sexual stigma and sexual health care in STI prevention among WSW is an important area for future research.
Study findings suggest STI prevention strategies for WSW should be multi-level and tailored to address the diversity of sexual practices among WSW [12] . It is important to enhance
